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(54) POLISHING METHOD FOR COMPOUND SEMICONDUCTOR SUBSTRATE 

(57)Abstract: 

PURPOSE: To make it possible to obtain a substrate haying a mirror surface with good surface 
roughness without haze by preventing the residue of an oxide film on the surface of substrate 
when polishing mirror surface. 

CONSTITUTION: In polishing and finishing the surface of a compound semiconductor substrate 
such as plate-shaped GaAs to mirror surface by supplying a polishing solution and rubbing the 
surface with polishing cloth, the polishing solution is made of an aqueous solution containing 
sodium hydroxide and a chlorate-based salt selected from hypochlorite, chlorite, chlorate and 
perchlorate such as NaCiG. as the main components, and its pH is higher than 10 but Sower than 
U.5. ~ - * * - - 1 vde f Im nd the 

substrate surface can bs processed to a mirror surface having good surface roughness without 
haze, so that a device having good characteristics can be obtained by using said substrate and 
also an improve yield can be expected. 
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[Operation] According to the above mentioned means, 

who-: polishing and finishing the surface of a compound 

an aqueous solution containing sodium hydroxide and a 
chlorate based salt seiected from hypochlorite, chlorite, 

is adjusted to be in the range of not less than 10 to less 
than 11,5. Thus, the polishing solution itself possesses a 
dissolving action for oxide film, thereby the generation of 
the oxide film at the substrate surface can be prevented, 
and the oxide film can be completely removed from the 
substrate surface. Therefore, the substrate surface can be 
processed to a mirror surface having good surface roughness 
without haze, so that a device having good characteristics 
can be obtained by using said substrate and also an 
improved yield can be expected. 
[0018] 

[Effect of the Present Invention] By the polishing method 
of the compound semiconductor substrate according to the 
present invention, when a compound semiconductor substrate 
such as a plate-shaped GaAs is polished by supplying a 
polishing solution and rubbing the surface with a polishing 
cloth, thereby the surface of one substrate is finished 
into a mirror surface, the polishing solution is made of an 



aqueous solution containing sodium hydroxide and a chlorate 
based salt selected from hypochlorite, chlorite, chlorate 
and percniorate such as sodium hypochlorite as the main 
components, and its pH is adjusted to be in the range of 

solution itself possesses a dissolving action for oxide 
film, thereby the generation of the oxide .film at the 
substrate surface can be prevented, and the oxide film can 
be completely removed from the substrate surface. 
Therefore, the substrate surface can be processed to a 
mirror surface having good surface roughness without haze, 
so that a device having good characteristics can be 
obtained by using said substrate and also an improved yield 
can be expected. 
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[0028] First, a roughly polished semiconductor crystal 

wafer, a polishing solution, and an examination method of 
haze level applied to the embodiments and the comparative 
examples are explained. 

[0029] a. Roughly polished semiconductor crystal wafer 

subjected to mechanochemicai polishing 

As the roughly polished semiconductor crystal wafer, 
a roughly polished. GaAs wafer made by roughly polishing a 
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sliced Cans wafer by an alumina abrasive grain, of #1500 is.? 
applied. 

:0030] b. Polishing solution applied to the 

me c ha nochemi ca 1 polishing 

Tne polishing soiur.rons appii.ee to v. he 
mechanochemi cal polishing are the following 3 types of 
polishing solutions. 

[0031] 1. hypochlorous acid - CH3O {CHjCHjO) H - alkali 

aqueous system polishing solution (surface acting agent of 
which is described as I in the table) 

In this system ox polishing solution, experiments ar 
performed under the conditions of whether CH3O (CB 2 ChbO) H is 
applied or not, the types of alkali water solution being 
different from one another, and the alkali water solution 
is applied or not. 

[0032] 2. hypochlorous acid - CH 3 N (CH 2 CH 2 OH) 2 - alkali 

aqueous system polishing solution (surface acting agent o 
which is described as II in the table) 

In this system of polishing solution, experiments a 
performed under the conditions of whether CH3N {CH2CH2OH} z : 
applied or not, the types of alkali water solution being 
different from one another, and the alkali water solution 
is applied or not. 

[00331 3. Br - methanol - CH3O CGH2CH2O) K - 

CHvO (CH>CH ; >0; H - alkali aqueous system polishing solution 

(surface acting agent of which, is described as I in the 
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table; 

s system of polls , ents are 

performed under the cone 5 of 0 { ' Is 

applied or not, the types of alkali water solution, being 
different from one another, and the alkali water solution 
is applied or not. 

[0034] c. Examination method of haze level and 

cloudiness 

The haze level is measured by using Surf scan 6200 
haze level mirror surface examination apparatus made by 
Tencor Corporation. The haze level is described by (ppra) . 
[0037] [TABLE i] 
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HYPOCHLOROUS ACID 


I APPLIED 


KHCO3 


0.1 


FAVORABLE 


EMBODIMENT S 


Br SYSTEM 


I APPLIED 


Da OH 


0 . l 


FAVORABLE 




3r SYSTEM 




NaHC0 3 


0.1 


EAVORAPIE 






I APPLIED 


KOH 




FAVORABLE 


EMBODIMENT 12 


Br SYSTEM 


I APPLIED 


KKCO3 




FAVORABLE 



<i9)a*WHHfff (J P) (12) & §§ $| & $f (A) U »«• u« 

#M¥8 -31779 



(51) IntCT * a S ff^SBi#^ 

H 0 I L 21/304 3 2 1 P 

B2 4B 37/00 H 
C0 9X S3/02 
13/04 

C 2 3 F 1/14 9352-4K 



<2D8MHW 181541 



(70iil«A 000231109 

mmm m Mr 
(72)»w» «& is 

*33iFffifis«* 'if 3 T8 MWm ®& 

(74) ft® a m m 



(54) 

(s?) .am 

i. mm. kt *&mit$m*m 

mm wm mmmmimmt^ 

: _ _ , - ' ' } , 



f s , _ , . 1 

0 PH/5S] 041 1 i 5 

mm 2 3 h u 9 

« ' / 

CO o o 13 

mmzmu mztittwvi* <.g&as) m <<? 

to. a o 2] 

Mmnmmmmt 

bx&gznx^&t ^ 

$ t* o i 1 j ^ '(Dsnm/fiis, < m 

> .0 * ^ t ^CD 

. . ^ . . <\ GaAs 

5 5 - 2 S 4 1 7 miSgK^ N a C 1 O 

m^Mm-r b^j mm tN&i co 3 mm 
t h u * a> t m&vmwm&^xmz 

M iC N a O H (*lfcr h U ! 7 A> €'flA 

mmnxK&. 

[0 0 0 4] Z-mzKlT, H.Bartaagcl louraa 
i of Materials Science 8 (1 9 7 3^ 1081-1 

iX'MMLtztC^ *«DpH«i 1. 5floL ) 

CO 0 0 5J ^S^OMHSfi, 888? B 0^ 
(2 8 7-288 



€ >i a L i: -> i > Xl«vr L- T v 
[0 00 6] 

[ l ) tf > » s c/nr *?*Vf 

n 'o.r , 1 hsB#i^i5 5 - 2 8 

mmizw*. . ' " vu» *» c: ;s • / 

[0 0 0 7] ^ r t . ' -v- x - ^ 
[0 0 0 8] 

t ^ 1 ^ 

mm v rgf^M© p h $ i o ju± 1 1 - » %mzmm 

w T ... • , *8r*- 

[0 0 10] ZtHs »M»«>pH®aBE<Sitt. 

Mfctt^-r x^n©«« o««aRs tftzmmm-m 



i: 3 . - " _ l y < - i. j ~ 

m$7zm&. - < t> _ 

A-f X0fc WtWcfcrf * £ ti/T, * 

©H«&$ vvrfi ic % s ; vf 7.3 # &t lie- /, 
Co o i 2] 

m\ mmm^mm\z^x\t, mm 
mmtvx < ®%imm> mm 

g /csj 2 i U ®?,i^®#.fsS.t#^ 0 , 5 U v h)Vt 

[ooi33 onaim i srmuM 2 ) gota 1 

N a C ' O&tf N a QH©$!« **H?n 0. IN 
(fWl: 3. 5g/l) StfO. 0 2 5N (ig 
/ 1 } T.3&0-, pHlO. O0«««£*®Vifc. ggfl 

0. 1NFJ0. 05N (2g/l) pHl 

1 . 4 <D®mm »ft. nmn i mmm 2 

& * \zmmmmmBftit. *nzmmi> 2© 

0iZ£t)^XV>M%,m^\ SfcAFM fflmBA 

[0014] (it^M 1 &#ittt«i 2 ) mm 1 

N a C 1 O © 0 . I N X % .9 , pH8. 9 Off* 
' XWiC J; ?3 & D >; 



" - ' i v \ , 

Ic I | 55 1 i i N&tfO 5 \ (2 0 g 

/O.^&th pH 1.3. 0.g«»&ffiVifcx??, Wig 

[ o o i ; u 

it? 6, NaC I O SitN a O H £t§& L T P H// 1 0 ZLt I 
l. 1 

v i*i * 5 ?>\s ¥i-rn o *~ . -r x © a >^ m "Mit ft i 
n- _ _ 4 cr . k 

[0016] jtmmmmz®\*m, mm®® 

t&kbxx&i o-m ^z"\ Nao 1 flfiiil:: o 
OH/'UOIU 1 C»s? , ^U*»\Kft 

mimemti-ii m% <■ s 0 a to - 

a C ; O, h U m v ' 

[0 0 17] g& G.HAS.INR0* 

£\ Ga As ^©fc#^?-f^#:S^®M®©t^/JP:i:fc 
[0 0 1 8] 

m mz&m> ¥m®t&m 

* * i*>nxm 

&S^Sim©«i:*S^ h y 

«ire»!Jvj."3p.Hfti pfluti 1- a^llfcmiL- 

tifci ■o TwmMx<mfc%fmv£.®M±* turn 
mm& *> ommmrm-km&mt&t & 9 , as 

Jfftr/K ^ fc^T-t. 0 ©$±a<88 



